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DETAILED ACTION 
Remark 

1 . Claims 1-9, 11-17 are pending in tine application 

Claim Objections 

2. Claims 2 and 1 1 are objected to because of the following informalities: 
Regarding claim 2, the phrase "the working element is substantially electrically 

insulated, namely neither connected to a positive nor to a negative pole of the 
photovoltaic element" should be changed to "the working element is substantially 
electrically isolated from a positive pole and a negative pole of the photovoltaic 
element." A metal material cannot be electrically insulated. 

Claim 1 1 depends on a canceled claim 10. Claim 1 1 is treated as though it 
depends on claim 1 . 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1 , 5 and 11-12 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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Regarding claim 1, the phrase "an electrically conductive large-surface working 
element, made of metal" renders the claim indefinite as to unclear what is meant by 
"made of metal", e.g. as in consisting of metal or metals or as in comprising of metal or 
metals. It is treated as though it comprises metal or metals. 

Claims 5 depends on claim 3 and recites the limitation "the at least one 
conductor comprises a plurality of conductors wherein at least one conductor is 
configured as a positive conductor and at least one conductor is configured as a 
negative conductor" in lines 2-4. The meets and bounds of the limitation cannot be 
determined. It is unclear as to one conductor (or a single conductor) cannot comprise "a 
plurality of conductors". 

Claim 11 recites limitation "the 3.-6. main group" in line 2 and "the 1.-8. 
subgroup" in line 3. There are no antecedent bases for these limitations. The phrase 
"preferably" also renders the claim Indefinite because It Is unclear whether the 
limitations following the phrase are part of the claimed invention. See MPEP 
§ 2173.05(d). It is also unclear what material is being claimed in the claim. 

Regarding claim 12, the phrases "preferable" and "more preferred" render the 
claim indefinite because It Is unclear whether the limitations following the phrase are 
part of the claimed invention. See MPEP § 2173.05(d) 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-5, 8 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Evans Jr. et al. (US Patent 4341918). 

Regarding claims 1 and 1 1 , as seen in Figure 1 , Evans Jr. et al. teaches a 
pfiotovoltaic element comprising a photon absorber (or p-type base layer 1 2) and an 
electrically conductive large-surface working element (or p+ field region 14) that is at 
least partly embedded in the photon absorber, wherein the working element is 
separated from the photon absorber by a phase boundary (or having a higher 
conductivity), and the working element having a greater electron mobility than the 
photon absorber by having a p+ doping comparing to a p doping of the photon 
absorber. (See col. 4 line 17 to col. 5 line 14). Evans Jr. et al. also the material used for 
the solar cell is made of IIIA-VA or IIB-VIA (See col. 4 lines 35-37), wherein IMA, VIA 
and MB are from 3.-6. main group and VIA from 1.-8. subgroup. Metal materials such 
as Ga, In Zn, Cd are metals having electron configuration often electrons in d-layer. 

Regarding claim 2, as seen in Figure 1 , Evans Jr. et al. teaches the working 
element (or p+ field region 14) does not connected to any conductive electrode. 
Therefore it is the Examiner's position that the working element (or p+ field region 14) is 
substantially electrically insolated from the positive and negative pole of the photovoltaic 
element. 
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Regarding claim 3, as seen in Figure 1 , Evans Jr. et al. teaches at least one 
conductor (p+ base 20) is at least partly embedded in the photon absorber and has the 
same composition as the working element. 

Regarding claim 4, as seen in Figure 1, Evans Jr. et al. teaches the working 
element (14) and the conductors (20 or 22) are elongate and substantially parallel to 
each other. 

Regarding claim 5, as seen in Figure 1 , Evans Jr. et al. teaches the conductors 
(20 or 22) are configured as a positive conductor (20) and a negative conductor (22), 
wherein the positive conductor (20) ends at a first front side of the photon absorber 
(either the side facing downward or "out of page" or "into the page" as seen in Figure 1 ) 
and the negative conductor ends at a second front side of the photon absorber (either 
the side "out of page", "into the page" or facing downward as seen in Figure 1 ). 

Regarding claim 8, Evans Jr. et al. teaches the photon absorber (or p-type base 
12) is made of silicon wafer (See col. 4 lines 17-38 or col. 7 lines 10-15). 

5. Claims 1-2 and 11-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Forrest el al. (US Patent 6657378). 

Regarding claims 1-2, as seen in Figure 1, Forrest et al. teaches a photovoltaic 
element comprising a photon absorber (including layers BCP, PTCBIs, CuPcs); an 
electrically conductive large-surface working element made of metal (Ag) embed in the 
middle of the absorber, wherein the working element being separated from the photon 
absorber by a phase boundary (i.e. different materials), and the working element having 
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a greater electron mobility than the photon absorber because it is made of metal 
material such as Ag. The Ag layer of Forrest et al. is isolated from the positive and 
negative poles of the photovoltaic element (such as Ag and ITO electrodes). 

Regarding claims 11-12, since the working element of Forrest et al. made of 
metal such as silver, therefore the working element is a subgroup metal from the 1 .-8. 
subgroup with an electron configuration of d-layer occupied by ten electrons, and has 
an electric conductivity higher than 1 .4 n"^cm"\ or 1 .6 Q'^cm"^ or 2.0 Q'^cm"^ 

6. Claims 1-2 and 11-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Mauk (US Patent 5828088). 

Regarding claim 1, as seen in Figures 1-3, Mauk teaches a photovoltaic element 
comprising a photon absorber (including layers GaAs substrate, expitaxial layers p-type 
cladding layer, p-type base, n-type emitter); an electrically conductive large-surface 
working element (buried mirrors or reflective mask) made of refractory metals such as 
tungsten (See col. 7 line 60 through col. 8 line 67), wherein the working element is 
separated from the photon absorber by a phase boundary (i.e. different material) and 
has a greater electron mobility than the photon absorber. 

Regarding claim 2, as seen in Figures 1-3, the working element (buried mirrors or 
reflective mask layers) is substantially electrical isolated from the positive and negative 
poles (back contact and emitter contact) of the photovoltaic element. 

Regarding claims 11-12, metal such as tungsten is from the 3.-6. main group and 
has electron configuration of d-layer occupied by ten electrons. The conductivity of 
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tungsten is 176.991 x 10^ Q'Vm"^ (See Tungsten element facts provided by 

Cliemicool.com) which is inherently higher than 1.4 Q'^cm'\ or 1.6 Q"^cm"^ or 2.0 Q"Vm" 
1 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 6-7, 9 and 1 3-1 6 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Evans Jr. et al. in view of Warner (US Patent 3994012) 

Evans Jr. et al. teaches a photovoltaic element as applied to claims 1-5, 8 and 

10-11. 

Evans Jr. et al. does not teach two photon absorbers are in contact via an 
abutment surface in which the positive conductors are separated from the negative 
conductors by the abutment surface; or a plurality of positive conductors are connected 
with each other through an omnibus and a plurality of negative conductors are 
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connected with each other via a second omnibus conductor; or a plurality of 
photovoltaic elements arranged in a recess wherein the recess is in contact with at least 
one photon absorber; or two photon absorbers have a mutually anti-parallel crystal 
structure. 

With respect to claims 6-7, as seen in Figures 15-20 and 32-33, Warner teaches 
a photovoltaic element having a multi-layer structure, wherein at least two absorbers 
(right and left columns of multilayers of N and P) are provided in contact via an 
abutment surface (or the bottom surface of interconnection 45 as seen in Figures 15-20) 
in which the positive conductors (P+ regions next to the interconnection 45) and the 
negative conductors (N+ regions next to the interconnection 45) are arranged such that 
the positive conductors and the negative conductors are separated from each other by 
the abutment surface, and the plurality of positive conductors are connected with each 
other through a first omnibus conductor (or interconnection 45 via comb-like extension 
62) and a plurality of negative conductors are connected with each other via a second 
omnibus conductor(or interconnection 45 via comb-like extension 60). 

With respect to claim 9, Warner teaches connecting a plurality of single 
crystalline semiconductors of photovoltaic cells by series/parallel connection (See 
Abstract, col. 16 lines 55-68). In such connection of single crystalline photovoltaic cells, 
the two photon absorbers obviously have mutual anti-parallel crystal structure. 

With respect to claims 13-16, as seen in Figures 15-20 and 27-33, Warner 
teaches a photovoltaic device comprising a receiving element (substrate 40 as seen in 
Figures 27-33) with recesses in which at least one photovoltaic element (columns of P 
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and N layers) is arranged, wherein conductors (P+ and N+ regions) present in the 
photovoltaic element are each connected to omnibus conductors (or interconnection 45 
as seen in Figures 15-20). Warner also teaches a plurality of photovoltaic elements 
(absorbers layer of P material and conductors P+ and N+) are arranged in at least one 
recess, wherein the recess is In contact with at least one photovoltaic element (See 
Figures 27-33). Warner further teaches a connecting means (interconnection 45) for 
mechanically and electrically connecting at least two photovoltaic devices arranged side 
by side, wherein a plurality of first connecting conductors (i.e. comb-like extension 62) 
and a plurality of second connecting connectors (comb-like extension 60) are each 
connected with first current conductor (an interconnection 45 as seen in Figure 19) and 
second current conductor (another interconnection 45 as seen in Figure 19). 

It would have been obvious to one having ordinary skill in the art at the time the 
Invention was made to modify the photovoltaic element (or device) of Evans Jr. et al. by 
having absorbers in contact via an abutment surface, absorbers in recesses and 
mechanical and electrical connection as taught by Warner, because Warner teaches a 
photovoltaic cell including all the limitations disclosed by Warner and recited above 
would increase cell efficiency. (See Abstract of Warner). It would also have been 
obvious to connect single crystalline photovoltaic cells In series/parallel as taught by 
Warner to achieve a mutually anti-parallel crystal structure, because Warner teaches 
such connection is suitable configuration. (See col. 16 lines 55-68). 
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8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Evans 
Jr. et al. 

Evans Jr. et al. teaches a photovoltaic element as applied to claims 1-5, 8 and 
10-11. Evans Jr. et al. also teaches the device (or p-type crystal) operates in the range 
of resisitivity of 0.01 ohm-cm and 30000 ohm-cm (See col. 4 lines 16-37), or the 
conductivity of (1/3) x 10"* to 100 Q"Vm"\ Note: the conductivity is the inverse of the 
resisitivity. Evans Jr. et al. further teaches the working element (or p+ field region 14) 
has a p+ conductivity, or a higher conductivity than the p-type crystal. Therefore it would 
have been obvious to one skilled in the art that the time the invention was made that the 
working element (or p+ field region 14) of Evans Jr. et al. has an electric conductivity 
higher than 1 .4 n"''cm"'', or 1 .6 n"''cm"'' or 2.0 n"''cm"'', because Evans Jr. et al. teaches 
the conductivity of p-type crystal (a lesser conductivity compared to the p+) is up to 100 
Q'^cm"''. In addition, it would certainly have been obvious to one skilled in the art to 
select a portion of range, including the claimed range, from a broader range disclosed in 
the prior art because the prior reference finds that the entire disclosed range has a 
suitable utility. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Evans 
Jr. et al. in view of in view of Lidorenko et al. (US Patent 4174978) 

Evans Jr. et al. teaches a photovoltaic element as applied to claims 1-5, 8 and 1 1 

above. 
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Evans Jr. et al. does not teaches using two respective photon absorber having 
an anisotropic monocrystalline silicon. 

Lidorenko et al. teaches using monocrystalline silicon (or silicon wafer, plate) 
having surfaces oriented along <100> (See col. 10 lines 45-56). It is the Examiner's 
position that <100> silicon wafer or plate is an anisotropic monocrystalline silicon. 

It would have been obvious to one skilled in the art at the time the invention was 
made to modify the photovoltaic element of Evans Jr. et al. by using anisotropic 
moncrystalline silicon as taught by Lidorrenko et al., because Lindorenko et al. finds it is 
suitable material in solar cell (See col. 10 lines 45-56), and Evans et al. also suggests 
using silicon. 

Response to Arguments 

Applicant's arguments filed 9/12/2008 have been fully considered but they are 
not persuasive. 

Applicant argues that GaAs or CdS are not metals, but are semiconductors. 
However, the Examiner respectfully disagrees. First of all, claim 1 recites the limitation 
"an electrically conductive large-surface working element made of metal" in line 3. The 
phrase "made of metal" is unclear as if it is an open-type transitional phrase like 
"comprising of metal or metals" or a close-type transitional phrase like "consisting of 
metal or metals. The claims are treated as an open-type. However, Evans Jr. not only 
teaches GaAs, but also IIIA-VA semiconductors (See col. 4 lines 36-37); wherein all IMA 
materials are metal, and VA materials such as Sb and Bi are material. Therefore a 
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semiconductor sucli as InSb is practically made of metals. In addition, GaAs is the 
combination of Ga and As, wherein Ga (gallium) and As (arsenic) are sometimes known 
to be metal (See Jensen, US Patent 4594264, Background of the Invention, especially 
col. 2 lines 1-7). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THANH-TRUG TRINH whose telephone number is 
(571)272-6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
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